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Interpre'Tech/SeisPulse LLC.
4814 NE 64% Avenue
Vancouver, Washington 98661
(360) 699-4515

December 29, 1997

Ms. Margaret O'Hare
Project Manager
CH2M HILL, Inc.
5339 Alpha Road
Suite 300

Dallas, Texas 75240

Re:  Seismic Reflection Survey, NAS Fort Worth, Texas
Dear Ms. O'Hare:

Interpre’Tech/SeisPulse is pleased to present the results of our seismic reflection
geophysical survey conducted at NAS Fort Worth, Texas. Our results are presented as
standard seismic sections, amplitude profiles and structural cross-section interpretations in
Excel format.

We appreciate the opportunity to be of service to CH2M HILL, Inc. on this project.
Comments on this report are welcome. Should you have any questions regarding our
report of geophysical activities, please contact this office.

Very truly yours,
Interpre’Tegly/SeisPulse LLC

i
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L INTRODUCTION )

The area of our geophysical investigation was located in the west central portion of NAS
Fort Worth, Texas. Geologically, the facility is situated on the Western Gulf Coastal Plain
with geologic units of Cretaceous through Quaternary age being described on site. The
lower confining layer (bedrock) of the shallow, discontinuous aquifer under much of NAS
Fort Worth consists of a well-lithified carbonate sedimentary rocks of the Cretaceous age
(either the Goodland or Walnut formation). The sediments that overlie bedrock are, for the
most part Pleistocene terrace deposits that consist of unconsolidated silts, sands and
gravels. Knowledge of the thickness and consistency of these deposits and the definition of
anastomosing channels carved into the bedrock is critical to the hydrologic understanding
of this site.

In October of 1997, Interpre’Tech/SeisPulse contracted with CH2M HILL, Inc. to acquire
seismic reflection data at the site using the SeisPulse Development Corporation “Vertical
Reflection Profile” (VRP) method of seismic survey and the SeisPulse Seismic Source (pat.).
The primary purpose of the study was to map the top of bedrock.

Field data was acquired from October 22 through October 27, 1997, at the Naval Air Station
(NAS) Fort Worth, Texas. Preliminary findings were presented to CH2M Hill, Inc. in mid-
November 1997. Final data interpretation includes a boring, program conducted by CH2M
Hill, Inc. during the last two weeks of November 1997.

The investigation was conducted in four phases; a single velocity check shot survey,
seismic field data acquisition, seismic data processing and data interpretation.

A single velocity check shot survey was conducted in the southeast portion of the survey
area at boring 35-04. A velocity check shot survey provides one element for "ground
truthing” of the reflection seismic data. This is accomplished by providing one-way and
interval travel times for the determination of velocities necessary for time-depth
conversion.

Field production consisted of the acquisition of six (6) seismic reflection lines. The six
seismic lines consisted of three (3) lines oriented north-south and three (3) lines oriented
east-west.

IL. DATA ACQUISITION

Data for this investigation was acquired by recording data from each source impulse into a
single active channel of a 12~channel Geometrics S-12 seismograph and single Mark
Products geophone (Mark 40A). All data was recorded at a 1/4 msec sample interval and a
record length of 512 msec.

b
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source-receiver offsets to increase the signal to noise ratio while the VRP method sums a
number of vertical acquired traces, at a single station, to arrive at an increase in the signal
to noise ratio.

Reflection Profiles

The investigation resulted in the acquisition of six (6) seismic reflection survey lines using
vehicle mounted operations. The seismic data was acquired on 20 ft. and 30 ft. station
spacing. The signal to noise ratio of the final record at each shot point was increased by
summing individual records acquired at each shot point. This rationale assumes that all
reflective energy will arrive at the same time and thus be additive, while noise is random
and will not be additive. Typically, a minimum of six (6) sums were used throughout the

survey.

Topographically, the site of the geophysical investigation can best be described as relatively
flat with elevations ranging from 651 feet above mean sea level (msl) to 675 foot msl. Due
to the lack of major relief in the surface topography, the interpreted seismic data is
presented without elevation corrections to a datum plane. The elevation data, provided by
CH2M HILL, Inc., are integrated into the interpreted structural cross-sections.

The VRP's were acquired on and in close proximity to active runways and taxiways and
this resulted in “out-of-the-plane” noise that is reflected on some the acquired data.

Individual seismic reflection “picks” of events were made at the trough following the onset
of a peak associated with the top of bedrock. These picks will and do vary with the

frequency of the reflector. Lower frequency reflectors may indicate a change in reflective
interface (i.e., weathered bed rock to competent bedrock).

All seismic sections and structural cross-sections were plotted using south and west
justification on the left. Depths to bedrock from available well boring data, which was

adjacent to or in close proximity to the seismic lines, were converted to time and then
plotted on each of the seismic sections.

Velocity Surveys

A Velocity survey was completed to a depth of nineteen (19) feet at boring 35-04, whereas
the depth to bedrock is estimated to be greater than twenty-eight (28) feet. Data was
acquired using a SeisPulse down hole tool for use in 2 inch/dia well borings. Check shot
intervals were two (2) feet in vertical separation. While average velocity from bedrock to
the surface was not obtained in this survey, it did provide some insight into the near
surface velocities (see Appendix A).
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Quality Control/Quality Assurance

Since we deal in “near field” effects, one method of controlling the quality of shallow
seismic data acquisition is the assurance that the data acquired contains identifiable
reflections and not another source of wave energy. One of the most common methods is to
conduct a walk-away noise test. This test is conducted by providing a stationary source
and moving a geophone (receiver) at one (1) foot increments away from the source to a
typical distance of nine (9) to eleven (11) feet. This allows the identification of the ground
roll (the direct surface wave between the source and receiver) and reflectors. The ground
roll, moving at a constant velocity, will appear sloped while the reflector should appear

coherent and flat.

A representative example of those noise tests conducted at NAS Fort Worth is shown
below and consists of non-filtered field data presented in profile form.

Walk-Away (1 ft. Spacing)

First Break

10
29
30
4D
Reflection ———
59

70

IIL DATA PROCESSING

The seismic data processing was completed on a microcomputer using EavesDropper, a set
of commercial data processing algorithms available from the Kansas Geological Survey.
The processed data was exported to Seismic Micro Technology Kingdom Suite for time picking
and coloring. The final sections were exported to Adobe [llustrator for drafting.

The initial data processing flow was similar to those used to process seismic data in oil and

3
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gas exploration except for the algorithms necessary to provide time variant filtering and
spectral whitening,.
Table 1. Data Processing Flow

1. Conversion from Geometrics to KGS EqvesDropper format,

2. Edit traces,

3. Sort Data,

4. Scale (500 msec window),

5. Filter - bp(HZ) 15-30-50-80

6. Migration,

7. Residual statics (10 msec window, 3 msec max shift),

8. Stack,

9. Mute.
Numerous band pass filters were applied to the data in an effort to determine the optimum
filter parameters. Final data processing was completed using a band pass filter whose
frequencies were 15-30-50-80 (HZ).
IV. INTERPRETIVE RESULTS
Velocity Check Shot Survey
A Check shot velocity survey was completed at well boring 35-04 located at station 101 of
line NAS-5. This velocity survey was initiated by placing a geophone at the lowest

accessible depth of a well and measuring the direct travel time of energy from a source
located at the surface to the geophone. The geophone is raised (in this case two (2) feet)
and the procedure is repeated. This results in a number of time-depth pairs that are then
plotted. The derivative or slope of a line connecting these time-depth pairs is used to
determine interval velocities. The absolute difference between these interval velocities
indicates differences in rock properties and thus determines the magnitude and type of
reflector that is generated by a boundary between different rock properties (ie. Density and
velocity).
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Velocity

10

Table 2 offers a comparison of time x velocity = depth estimations using an average
velocity of 1600 ft/sec with bore hole bedrock depths.

Table 2.
Boring Boring Bedrock Closest Reflector Error Error Comments
Depth (ft) Depth (ft} Tie with Feet Percent
. Bormg usin
V=1600 ft/sec
MW-12 19 M 15 [ 4% Bormg 75" from Ime
34-5 28 30 2 6%
HM-121 31 33 2 6%
HM-116 32 31 -1 6%
HM-117 36 32 -4 12%
MW-6 37 32 -5 14% Bormng 75" from line

Note: V= average veloaty used for time to depth conversions

Deviation from Actuai

Feet

MW
12

Seismic Synthetics

HM HM
21 116
Well Borings

B Dewiation from Boring Depth (f%)

Interval velocities and their associated unit thickness were used to generate a seismic
synthetic for the check shot velocity survey. Velocity check shot surveys are, by the nature
of their acquisition, “free floating” or not tied directly to the ground surface because of
geometric and wave characteristics associated with the first five feet. Thus, in the
generation of the seismic synthetic a velocity for the first five feet is often assumed. In this
case a velocity of 1000 ft/sec was employed in the generation of the seismic synthetic.
Additional correlation complexities include the different sources used to generate or
acquire data sets. The seismic synthetics were generated using a Ricker wavelet, the check

5
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Additional correlation complexities include the different sources used fo generate or
acquire data sets. The seismic synthetics were generated using a Ricker wavelet, the check
shot velocity survey’s were acquired using a hammer and plate and the reflection data twas
acquired using the SeisPulse source. The combination of these sources can require a shift
in time to make “character” correlation’s between the seismic synthetic and the reflection
data.

The event that represents the Cretaceous bedrock on the seismic data corresponds to a
strong peak above the trough chosen as the time pick. The average velocity used to
convert the timed event to depth throughout the survey area was 1600 ft/sec.

The figure below consists of a walk away noise test conducted near boring 35-04, a seismic
synthetic based on uphole velocity information collected at boring 35-04 and a portion of
the seismic line Nas-5 that ties boring 35-04. Noted in the figure is the reflection peak
identified with bedrock and the trough below the bedrock peak that was used for timing

purposes.

35-04
Seismic Line Nas-5
Walk Away Synthetic Sta. 101-104

Bedrock

Reflector
Groundrol] 1:> Reflections
Trough used
for Timing
Final Sections

The primary objective of the reflection seismic survey was to identify and map the top of
the Cretaceous bedrock formations. Identifications of coherent events on the raw field
records are essential for the proper identification and timing of reflection events on the
final seismic sections. Borehole velocity information and velocity information extrapolated
from geologic descriptions of boreholes provided the identification of the reflection event
associated with the bedrock interface.
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Variations in interval velocities are common in the shallow geologic section and are due to
variations in the distribution of materials. Trace to trace variation in the apparent structure
of the bedrock reflector is in part real and in part the result in variations in the interval
velocity of shallower materials. To increase the reliability of the applied velocities, a
combination of check shot, seismic synthetic correlation’s, line ties and extrapolated
average velocities from borehole sample data are use to make time-to-depth conversions
presented with this report.

Check shot velocity data is one element of "ground truthing" reflection seismic data while
another is the ability to time tie line intersections with an identifiable reflector throughout
the survey. The bedrock reflectors were time tied at all line intersections in the survey.
Deviations in calculated depth of bedrock reflectors from actual borehole depths varied
due to the use of a constant velocity throughout the survey area. Seismic depth deviations
from actual can also be an indicator of the seismic survey accuracy within localized areas.

While near surface interval velocities may vary from station to station resulting in shifts in
the accuracy of the depth to bedrock, frequency and amplitude variations in the “doublet”
identified with the top of bedrock may represent changes in the interface between the
Quaternary sediments and bedrock. Such material density changes could include water
saturation or gradational transitions from sediments to bedrock (i.e.: compacted gravel).

The final interpretation of the seismic data incorporates a trough whose time pick is
denoted by ared line. The timed traces were converted to depth using an average velocity
of 1600 ft/sec and are presented both in spreadsheet and cross-section form.

V. INTERPRETIVE CHALLENGES

Each seismic investigation is unique, as such, each investigation presents its own
interpretive challenge. In this case there is an area of potential error that may be
induced into the interpretation and an unresolved miss-tie between a boring and a
nearby seismic line.

The first is the reliance on a single velocity survey to apply a single averaged velocity
across the entire investigation site. Borings that had direct seismic line ties and the
single velocity survey, were located in an area of lower bedrock elevations. An average
velocity of 1600 ft/sec that was used in the area of lower bedrock elevations may not be
appropriate for shallow bedrock elevations.

The second is the apparent miss-tie between the depth to bedrock in boring MW-12
(19') and the depth to bedrock as indicated at station 101 of line NAS-4 (34'). While
MW-12 does not directly tie to the seismic line with its location being 75 t0100 ft to the
south of station 101, the greatest bedrock elevation change observed on the rest of the
seismic data was an eight (8) foot rise along a sixty (60) foot run on line NAS-5. This

7
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differential difference in depth to bedrock does not preclude the presence of a fifteen
(15) foot escarpment between the boring and the seismic line, it is only unresolved by
the present data set.

VL LIMITATIONS

The methodology of seismic reflection has been successfully utilized by earth scientist since
1927, but the methodology contains certain variables that are inherent in the conversion
from the time domain to depth. These variables include, but are not limited to; field

acquisition parameters, data processing parameters, individual interpretation, spatial
velocity, temporal displacement and spatial frequency.

Interpre’Tech/SeisPulse LLC. has provided, for the exclusive use of CH2M Hill, Inc., its
findings, conclusions and professional advice after preparing such information in a manner
consistent with that level of care and skill ordinarily exercised by members of the

profession currently practicing under similar conditions in the field of geophysics. This
acknowledgment is in lieu of all warranties either expressed or implied.
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NAS-1

Station Time Depth Surface | Bedrock Well |Comments

Number to Bedrock | to Bedrock | Elevation | Elevation | Depth
101 0.053| 34 629 595 Ties NAS-3 @ Sta 1
102 0.052] 34 629 595
103 0051 33 629 596
104 0 051 32 629 597
105 0.050 32 630 59833 ft HM-125 (300 ft South)
106 0.048 31 630 599
107 0.048 30 630 600
108 0.047 30 630 600
109 0.047 30 630 600
110 0.047 30 631 601
111 0.047 30 631 601
112 0.047 30 - 631 601
113 0.047 30 631 601
114 0.047 30 632 602
115 0 047 30 632 602
116 0 048| 30 632 602
117 0048 30 632 602
118 0048 30 632 602
119 0048 30 632 602
120 0.048 30 633 603
121 0.049 31 633 602
122 0049 31 633 602
123 0 050 32 633 601
124 0.051 33 633 600
125 0 051 33 633 600
126 0.052 34 633 599
127 0052 34 633 599
128 0.052 34 633 599
129 0.052| 34 633 599
130 0.052| 34 633 599
131 0.052] 34 633 599
132 0.052 34 633 599
133 0.052 34 633 599
134 0.052 34 633 599
135 0052 34 633 599 Ties NAS-6 @ Sta 1
136 0.052] 34 633 599
137 0.052| 34 633 599
138 0.052] 34 633 599
139 0052 34 633 599
140 0052 34 634 600
141 0.052 34 634 600
142 0052 34 634 600
143 0.052 34 634 600
144 0052 34 634 600
145 0052 34 634 600
146 0.052 34 634 600
147 0.052 34 634 600
148 0.052 34 634 600
149 0.052 33 634 601

nasi

118
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150 0.052 33 634 601
151 0052 33 635 602
152 0.051 33 635 602
153 0.051 33 636 603
154 0.051 33 636 603
155 0.051 33 637 604
1586 0.051 33 637 604
157 0.051 33 638 605
158 0.051 33 638 605
159 0.051 33 638 605
160 0.052 33 639 606
161 0.052 33 639 606
162 0.052 33 638 606
163 0.052 34 639 605
164 0.052 34 639 605
165 0.052 34 640 606

nas11
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NAS-8, 101
|
SP:
)
@D
)
Pl
E
= ]
0.100-
NAS-6, 101
|
SP:
3 1299.637
k) 722.021
(1]
E 144.404
- -433.212
0. )
-1299.637

EXPLANATION Variable Area Wiggle Trace / Amplitude Plot

L

MW = Boring Name Seismic Reflection Data

(ft) = Depth to Bedrock Line 1
Shot Point Spacing is 30 ft. Tex
Average Velocity for Boring Depth NAS Fort Worth, Texas
is 1600 ft/sec

Time of Competent Bedrock
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NAS-2
Station Time Depth | Surface | Bedrock | Well Comments
Number to Bedrock|to Bedrock! Elevation | Elevation| Depth | 30 ft. Station Interval
187 0055 35 629 593 Ties NAS4 @ Sta 186
188 0 055 36 629 583
189 0055 36 629 593
180 0 056 36 629 593
191 0056 37 629 592
192 0056 37 629 592
193 0056 37 629 592
194 0 056 37 630 593
195 0.057 37 630 593
196 0.057 37 630 593
197 0057 38 630 592
198 0 055 36 630 594 Ties NAS6 @ Sta 180
199 0055 36 630 594
200 0.054 36 631 595
201 0.054 35 631 596
202 0.054 35 631 596
203 0.053 35 631 596
204 0 053} M4 632 598
205 0.052] 34 632 598
206 0052 34 632 598
207 0 052 34 633 599
208 0.052 34 633 599
209 0 052] 34 633 599
210 0 052 M4 634 600
211 0.052 33 634 601
212 0.052 34 634 600
213 0.053] 34 634 600
214 0.053 35 634 599
215 0.054 35 635 600
216 0.055 36 635 599
217 0.055 36 635 599
218 0.055 36 635 599
219 0.054 36 635 599
220 0054 35 636 601
221 0054 35 636 601
222 0054 35 636 601
223 0054 35 636 601
224 0.054 35 636 601
225 0 054 35 636 601
226 0.054 35 636 601
227 0.054 35 636 601
228 0 054/ 35 636 601
229 0.054} 35 636 601
230 0.054 35 636 601
231 0.053 35 636 601
232 0.053 35 636 601
233 0053 35 636 601

nasz21



52 24
234 0.053 35 636 601
235 0083 35 636 601
236 0.053 35 636 601
237 0.053 34 636 602
238 0053 34 636 602
239 0.0583 34 636 602

nas21




NAS-6, 190
|

SP: 1%0.0

o Time (sec)

42
o
-
S
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1388.118
771177
154.235
-462.706

-1388.118

Variable Area Wiggle Trace / Amplitude Plot

EXPLANATION

MW = Boring Name Seismic I_:leﬂectlon Data
-L (fty = Depth to Bedrock Line 2

Shot Point Spacing is 30 ft. NAS Fort Worth, Texas

Average Velocity for Boring Depth

is 1600 ft/sec
——  Time of Competent Bedrock {-10 ms}
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NAS-3

Station Time Depth | Surface | Bedrock | Well Comments

Number to Bedrocklto Bedrock| Elevation | Elevation| Depth 20 ft. Station Interval
101 0058 38 627 589 Ties NAS-1 @ Sta 101
102 0059 39 627 588
103 0.060 40 627 587
104 0.061 441 627 586
105 0.056 37 627 590
106 0056 37 627 590
107 0.055 36 627 591
108 0.055 36 627 581
109 0.055 36 627 591
110 0.055 36 627 591
111 0.054 35 627 592
112 0.054 35 627 592
113 0055 36 627 591
114 0.054 35 627 522
115 0054 35 627 592
116 0053 35 627 592
117 0.053 34 627 593
118 Q050 - 32 627 585
119 0049 31 627 596
120 0047 30 628 598
121 0.047 30 628 598
122 0.049 31 628 597
123 0.050 32 628 596{37 ft MW-6 (50 ft east)
124 0.054 35 628 593
125 0.054 35 628 593
126 0.054 35 628 593
127 0.054 35 628 593
128 0.054 35 628 593
129 0.053 35 628 593
130 0053 34 628 504
131 0052 34 628 594
132 0.052 33 628 595
133 0.051 33 628 595
134 0050 32 628 596
135 0 050 32 628 596
136 0.049 31 628 597
137 0.048 “30 628 598
138 0.048 30 628 598
139 0.048 30 628 508
140 Q048 31 628 597
141 0049 31 628 597
142 0.049 31 628 597
143 0.050 32 628 596
144 0.050 32 628 596
145 0.051 32 628 596
146 0.051 33 628 585
147 0.051 33 628 595

nas31
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148]  0.053 34 628 594
149 0.054 35 628 593
150] _ 0.055 36 627 591
151 0053 35 627 592
152]  0.052 33 627 594
153 0.050 32 627 595
154 0048 30 627 597
155 0,049 31 627 596
156] 0049 31 627 596
157 0 050 32 827 595
158]  0.050 32 627 595
159 Q0 051 32 627 595
160{  0.051 33 627 594/31ft + |HM-121
161]  0.051 33 627 594 (Refusal @ 31 ft)
162 0 051 33 627 594
163 0 051 33 627 594
164] 0051 33 627 594
165 0.051 33 627 594
166]  0.051 33 627 594
167|  0.051 33 627 594
168] 0 051 33 827 594
169 0051 33 627 594
170 0051 33 627 594
171 0051 33 627 594
172 0.051 33 827 594
173 0.051 33 627 594
174 0.051 33 627 594
175 0.051 33 627 594
176/ 0051 33 627 594 Ties NAS<4 @ Sta 167
177] 0051 33 627 594
178 0 051 33 627 594
179] 0 051 33 627 594
180 0 051 33 627 594
181 0051 33 627 594
182 0 051 33 627 594
183 0.051 33 827 594
184 0.052 34 827 593
185 0053 34 626 592
186]  0.053 35 626 591
187 0054 35 626 591
188]  0.054 35 626 591
189 0055 36 626 590
190 0055 36 625 589
191] 0056 36 625 589
192 0.056 a7 825 588
193]  00%6 37 625 588
194 0 056 37 825 588
195, 0056 36 625 589
196 0055 38 625 589
197 0 055 36 625 589

nas31
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198 0055 36| 625 589
199] 0055 36 625 569
200 0055 36 624 588
201] _ 0.055 36 624 588
202]  0.054 36 624 588
203 0054 35 624 589
204] _ 0.054 35 624 589
205 0054 35 623 568

nas31
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52 :al‘3/1

NAS-4 |

Station Time Depth | Surface | Bedrock Well Comments

Number [to Bedrocklto Bedrackl Elevation | Elevation| Depth 30 ft. Station Interval
101 0.052 34/ 607 573|119 #. MW-12 (75 ft. East)
102 0.052 34| 607 573
103 0052 33 607 574
104 0.051 33 607 574
105 0 051 33 608 575
106 0.051 33 608 575
107 0.051 33 608 575
108 0.051 32 609 577
109 0.051 32 609 577
110 0.050 32 609 577
111 0.050 32 610 578
112 0.050 32 610 578
113 0.050 32 610 578
114 0.050 32 611 579
115 0.050 32 611 579
116 0.050 32 611 579 Ties NAS-5 @ Sta 190
117 0.050 32| 612 580
118 0.050 32 612 580
119 0.050 32 612 580
120 0.049 32 613 581
121 0.049 31 613 582
122 0.049 31 613 582
123 0.049 31 613 582
124 0049 31 613 582
125 0049 31 613 582
126 0049 31 614 583
127 0.049 31i 614 583
128 0.049 31 614 583
129 0.049 31 614 583
130 0.049 31 615 584
131 0.049 31 615 584
132 0.049 31 616 585
133 0.049 31 616 585
134 0049 31 617 586
135 0.049 3 617 586
136 0.049 31 617 586
137 0049 31| 618 587
138 0049 31 618 587
139 0.049 31 618 587
140 0049 31 619 588
141 0 049 31 619 588
142 0049 31 619 588
143 0.049 31 619 588
144 0 049 31 619 588
145 0049 31 619 588
146 0.049 31 620 589
147 0.049 31 620 589

nas41



148 0049 31 620 589
149 0048 3 620 589
150 0049 31 621 590
151 0 0489 31 621 590
162 0049 31 621 590
1563 0.048 31 621 590
154 0.049 31 622 591
155 0.049 31 622 591|251t MW.-8 (175 ft North)
156 0049 31 622 591
157 0.049 31 622 591
158 0.049 32 622 590
159 0050 32 622 590
160 0050 32 623 591
161 0.050 32 623 591
162 0.050 32 623 591
163 0.051 32 624 592
164 0.051 33 624 591
165 0051 33 624 591
166 0051 33 624 591 Ties NAS-3 @ Sta 175
167 0 051 33 625 592
168 0.052 33 625 592
169 0.052 33 625 592
170 0052 34 626 592
171 0.051 33 626 593
172 0.051 32 626 594
173 0.050 32 626 594
174 0.049 3 626 595
175 0.048 3 627 596
176 0048 30 627 597
177 0047 30 627 597
178 0.048 30 627 597
179 0.049 31 627 596
180 0049 31 628 597
181 0050 32 €28 596
182 0051 33 628 595
183 0.052 33 628 595
184 0.052 34 628 594
185 0.053 34 628 594
186 0054 35 628 593 Ties NAS-2 @ Sta 101

nas41
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Variable Area Wiggle Trace / Amplitude Piot

EXPLANATION
MW = Boring Name Seismic I.:leﬂectlon Data
_I_ (ft) = Depth to Bedrock Line 4
Shot Point Spacing is 30 ft. N
Average Velocity for Boring Depth AS Fort Worth, Texas
Is 1600 ft/sec

—_— Time of Competent Bedrock
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11652 .39

NAS-5

Station Time Depth Surface | Bedrock | Well Comments

Number ito Bedrockito Bedrock| Elevation | Elevation| Depth 20 ft. Station interval
101 0.048 30 614 984[29 ft Spot 356
102 0.048 30 614 584
103 0.048 30 614 584
104 0.048 30 614 584
105 0048 30 614 584
106 0 048 30 614 584
107 0048 30 614 584
108 0048 30 614 584
109 0048 30 614 584
110 0.048 30 614 584
111 0.048 30 614 584
112 0.048 30 614 584
113 0048 30 614 584
114 0.048 30 €14 584
115 0048 30 614 584
116 0048 30 614 584
117 0048 30 €14 584
118 0048 30 614 584
119 0.048 30 614 584
120 0.048 30 614 584
121 0.048 30 614 584
122 0.048 30 614 584
123 0048 30 614 o84
124 0 050 32 614 582
125 0053 34 614 980
126 0 055 36 614 578
127 0 057 38 614 576
128 0.056 37 614 577
129 0.056 37 614 577
130 0.056 37 615 578
131 0 056 37 615 578
132 0055 36 615 579
133 0.055 36 615 879
134 0.056 37 615 578
135 0 056 37 615 578
136 0.056 37 615 578
137 0.057 37 615 578
138 0.057 38 615 577
139 0.057 38 615 577
140 0.058 38 615 577
141 0 060 40 615 575
142 0 061 41 615 o974
143 0.062 42 615 573
144 0063 42 615 973
145 0.064 43 615 572
146 0065 44 615 o971
147 0 065 44 615 571

nas51



A0
148 0.064 43 615 572
148 0.062 42 615 573
150 0.061 41 615 574
151 0 060 40 615 575
152 0058 39 615 576
153 0057 38 8615 577
154 0.056 37 615 578
156 0.055 36 615 579
156 0 055 36 615 579
157 0 054 35 615 580
158 0083 34 615 581
159 0.054 35 615 580
160 0.052 34 614 580
161 0.049 32 614 582
162 0.048 30 614 584
163 0.046 29 614 585
164 0.045 28 614 586
165 0.043 26 614 588
166 0.043 26 614 588
167 0.043 26 614 588
168 0043 26 614 588
169 0042 26 614 588
170 0042 26 613 587
171 0.043 26 613 587
172 0044 27 613 586
173 0045 28 613 585
174 0.046 29 613 584
175 0047 30 613 583
176 0048 30 613 583
177 0.049 31 613 582
178 0048 31 613 582
179 0048 3 613 582
180 0048 3 612 581
181 0049 3 612 581
182 0048 31 612 581
183 0048 3 612 581
184 0 048 A 612 581
185 0049 31 612 581
186 0.048 3 612 581
187 0.048 3 612 581
188 0049 3 612 581
189 0048 31 612 581
190 0 049 3 612 581 Ties NAS4 @ Sta 116
191 0049 31 612 581
192 0.049 3 612 581
193 0.049 3 611 580
194 0.049 3H 611 580
195 0.049 3 611 580
196 0.049 H 611 580
197 0.049 31 611 580

nass1




65
198 0049 3 610 579
199 0.048 31 610 579
200 0.048 31 610 579
201 0.049 31 610 579
202 0049 31 609 578
203 0.049 31 609 578
204 0.048 30 609 579
205 0.047 30 609 579
206 0046 29 609 580
207 0.045 28 609 581
208 0.043 26 609 583
209 0.038 23 609 586
210 0.035 20 608 588
211 0032 17 608 591
212 0.032 18 608 590
213 0.032 18 608 590
214 0.032 18 608 590
215 0032 18 608 590
- 216 0032 18 608 590
217 0032 18 608 590
218 0.032 18 608 590
219 0.032 18 608 590
220 0.034 19 608 589
221 0034 19 608 589
222 0034 19 608 589
223 0033 19 608 589
224 0.033 19 608 589
225 0.033 19 608 589
226 0033 18 608 590
227 0.033| 18 608 590

nasb51
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EXPLANATION Variable Area Wiggle Trace / Amplitude Plot

1

. Seismic Reflection Data
MW = Boring Name .
(ft) = Depth to Bedrock Line5

Shot Paint Spacing is 20 ft. NAS Fort Worth, Texas
Average Velocity for Boring Depth

is 1600 ft/sec
Time of Competent Bedrock
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NAS-6 |
Station | Time Depth | Surface | Bedrock | Well Comments
Number [to Bedrock{to Bedrock! Elevation | Elevation| Depth 20 ft. Station Interval
101 0.049 31| 634 603 Ties NAS-1 @ Sta 136
102 0.049 31 634 603
103 0.049 31 634 603
104 0.049 31 634 603
105 0.049 31 634 603
106 0.049 31 634 603
107 0049 31 634 603
108 0.049 31 634 603
109 0.049 31 634 603
110 0.049 31 634 603
111 0.049 31 634 60333 ft HM-116
112 0.049 3 634 603
113 0.049 31 634 603
114 0.049 31 634 603 .
115 0.049 31 634 603
116 0049 31| 634 603
117 0049 31| 634 603
118 0049 3| 634 603}
119 0049 31 634 603
120 0.050 32 634, 602
121 0.050 32 634 602
122 0.051 33| 634 601
123 0 051 33 634 601
124 0.052 33 634 601
125 0.052 34 634 600
126 0.053 34| 634 600
127 0053 34 634 600
128 0.054 35 634 599
129 0.058 38 634 586
130 0.062 38 633 595
131 0058 38 633 595
132 0 056 37 633 596
133 0.054 35 633 598
134 0.052 34 633 509
135 0050 32 633 601
136 0 048 30 633 603
137 0049 31 633 602
138 0.050 32 633 601
139 0051 33 633 600
140 0.052 34 633 599
141 0052 34 633 599
142 0.052 34 633 599
143 0.053 34 633 599
144 0.053 34 633 599
145 0.053 34| 633 599
146 0.053 34 633 599
147 0.053 35 633 598

nas61



57 46

148 0.053 35, 633 598
149 0 054 35, 633 598
150 0.054 35i 633 598|
151 0 054 35 633 598
152 0.053 35] 633 598
153 0.052 34 633 599
154 0.052 33 633 600
155 0.051 33 633 600
156 0 050 32| 633 60136 ft HM-117
157 0049 31 633 602
158 0051 33| 633 600
159 0 051 33] 633 600
160 0 051 33| 633 600
161 0 051 33| 633 600
162 0 051 33] 633 600
163 0051 33 633 600
164 0051 33 633 600
165 0.051 33 633 600
166 0.051 33 633 600
167 0 051 33 633 600
168 0.051 33] 633 600
169 0.050 32! 633 601]
170 0.050 32 632 600!
171 0.050 32! 632 600
172 0.050 32 632 600
173 0.051 32 632 600
174 0.051 33 632 599
175 0.051 33 632 599
176 0 051 33 632 599
177 0 051 33 632 599
178 0.051 33! 632 599
179 0051 a3 632 599
180 0 051 33 631 598 Ties NAS-2 @ Sta 112
181 0 052 33 631 598
182 0.052 33 631 598
183 0.052 33 631 598
184 0.052 34| 631 597
185 0.052 34 631 597
186 0052 33| 631 598
187 0.051 33 631 598
188 0051 33| 631 598
189 0051 321 631 599
190 0 050 32! 631 599
191 0 050 32 631 599|
192 0 049 32! 631 599
193 0 049 31} 631 600
194 0049 31 631 600
195 0 048 31, 630 599
196 0048 301 630 600
197 0 047 30 630 600

nas61




198 0047 29| 630 601
198 0046 29 630 601
200 0.046 29 629 600
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NAS-1, 134 NAS-2, 20
I HM-116 (329 HN 117 (36" :
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EXPLANATION Variable Area Wiggle Trace / Amplitude Plot
MW = Boring Name Seismic Refiection Data
(ft) = Depth to Bedrock Line 6
Shot Point Spacing is 20 ft.

A Worth, Texa

Average VGIOCity for BOfing Depth N S Fort 0 t y e S
is 1600 fi/sec

S Time of Competent Bedrock (-10 ms)
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1297.076

WY 720.598
1 144,120
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Appendix A
Check Shot Velocity Survey
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"35-04

Survey Depth: 21 feet

NAS FORT WORTH, TEXAS

-] -
E s - £ g E E - E Q- =
§ £z 3%z £5- EEEF &
1.5 21 21.1 15.0 1404
15 19 19.1 135 1412
1.5 17 171 12.5 1365
15 15 151 11.5 1311 Regression (5 to 21 ft)
1.5 13 131 100 1309 Slope X 1000 1571
15 11 11.1 85 1306 R Squared 1.00
1.5 9 9.1 7.5 1217 STD Error 45
1.5 7 7.2 6.0 1193
15 5 52 5.0 1044
16.0 Velocity Survey
140 ¢
1204
2100 ¢
E
E 60 4 Va = 1571 ft/sec
+/- 45 ft/sec
401
2014
0.0 . + 4 +—
0.0 50 10.0 150 200 25.0
.ﬁmefB;;;t‘tT;;us
VELOCITY SURVEY AND
STATISTICAL ANALYSIS
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652 74

OAK RIDGE NATIONAL LABORATORY -
GED BY LOCKHEED MARTIN ENERGY RESEARCH CORPORATION . PHONE (423) 574-4861
‘I’HE U S DEPARTMENT OF ENERGY FAX: (423) 576-7956

INTERNET SMITHRR1@ORNL.GOV
POST OFFICE BOX 2008
OAK RIDGE, TN 378316120

November 11, 1997

Matthew T. Wilson
Environmental Specialist
CH2M Hull

5339 Alpha Road, Suite 300
Dallas, Texas 75240-7352

Matt,

I enjoyed the opportunity to work with you again in Fort Worth I presume that you received a FAX yesterday with the direct sampling mass
spectrometer (DSMS) results from our work at Carswell At this point in time, I am pretty comfortable with the data as reported  If you should
find that therc are some incongrurhies ether between the faxed data and what I gave you in the field or between the faxed data and the lab results
on the bailed wells then piease let me know so that we can hash things out for possible explanations.

Dunng this deployment, an m-situ sparging device was lowered down the 3/4" LD wells installed using the Site Characterization Analysis and
Penetrometer System (SCAPS). VOC’s present in the groundwater were helium purged to the surface and directed into the DSMS  Quantitation
was effected by companison with similarly anaiyzed standards which I prepared daily in the field

The first page of your data packet 1s a copy of the faxed data which you have already received. This table is also provided on a 3 57 floppy
diskette in Lotus 1.2-3@ format for your conventence Following this page are the data pages There are at least two pages per hole  The first
of these 15 a plot of the characteristic 10ns for the compounds which we have seen at Carswell (1e. TCE, DCE and/or TCA, and PCE). In most
instances you can look at this page to get a rough idea of the concentration range of the well There were a few cases where DCE appeared to
be present by looking at this page but was, in fact, not present  These cases will become apparent when you examune the second page which
15 & spectral tracing for the well signal The DCE masses, 96 and 98, also are generated by TCE DCE presence 15 only assured when the 96/98
par arc more mntense than the 94 1on. In the case of well Ad, it contained a substantiai (ca. 20 ppm) of hydrocarbon. Thus figure was derived
by companng the sum of the hydrocarbon characteristic ions (69, 91, and 105) against a kerosene n water standard

Lastly, in case you wondered about the waste barrel, the only VOC which I could detect was 4 ng/ml of chloroform (most chiorinated municipal
water supplics contain 20 to 25 ng/ml of chloroform).

Rescarch Associate
Chemucal and Anaiytical Sciences Division
Oak Ridge National Laboratory

cc. Kathy Older

Ofl\l - ﬁrz’ngz’ny Scrence fo 51/'(22



Naval Sir Station (NAS)
Fort Worth Joint Reserve Base (JRB)

November 1697 DSITMS Deployment

? Well
ID

Date Date TCE PCE DCE & TCA | Hydrocarbons
Pushed Sampled {ppb) (ppb) (ppb) (ppm)

Al(17.9-20.9) | 11/01/97 11/01/97 <5 <5 <5
A2(15.4-18.4) | 11/01/97 11/01/97 36 <5 <5
A3(25.3-28.3) | 11/01/97 | 11/01/97 550 23 <5
A4(15.0-18.0y | 11/03/97 11/03/97 <5 <5 <5 20
Bi(22.0-25.0) | 11/01/97 11/01/97 1300 10 <5
B2(18.4-21.4) | 11/01/97 11/01/97 860 <5 <5
B3(15.1-18.1) 11/03/97 11/03/97 570 <5 160
B4(27.7-30.7) | 11/01/97 | 11/01/97 <35 <5 <5
C1(15.0-18.0) | 11/01/97 | 11/01/97 1400 <5 <5
C2(17.2-20.2) | 10/31/97 10/31/97 460 <5 82
C4(23.1-26.1) | 11/03/97 | 11/03/97 310 <5 220

3
D1(15.3-18.3) | 10/31/97 10/31/97 <5 <5 <5
D2(12.5-15.5) | 10/31/97 | 11/01/97 <5 <5 27
D3(21.3-24.3) | 10/31/97 | 10/31/97 340 <5 45

1(16.7-19.7) 10/29/97 10/29/97 <5 <5 <5

(12.4-15.4) 10/31/97 11/01/97 <5 <5 19

3(15.1-18.1) | 10/31/97 | 10/31/97 23 250 360
E4(17.3-20.3) | 10/31/97 | 10/31/97 340 <5 51
E6(13.7-16.7) 10/31/97 10/31/97 5.2 <5 11
F1(16.7-19.7) | 10/29/97 | 10/29/97 <5 <5 <5
F2(16.4-19.4) | 10/29/97 10/31/97 <5 <5 <35

F3(4.5-7.5) 11/03/97 | 11/03/97 <5 <5 <5
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